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Abstract 
           The fungus Beauveria bassiana can be endophytic in maize. The fungus was recovered in 
culture from stems, leaves and roots after a month planting. This phenomenon was shown  until 
the third generation of the corn. The result from laboratory shows that B.bassiana appear in F1, 
F2 and F3 in order  70, 80 and 90% in the roots, 80% in the stems in all generation, 90, 80 and 
70% in leaves. In CFU’s ml-1 of B. bassiana in corn seed, show F1 was 8.9 x 106, F2 was 8.1 x 106 
and F3 was 7.8 x 106. The research showed that B. Bassiana as endophyte still remain to the third 
generation. Innovation to the corn seed which is endophyte seed is essential to protect from the 
attack of corn borer and to avoid the usage of insecticide.  
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A. Introduction 
The phenomenon of an association between endophytic microorganisms with plants, mutually 
beneficial. Endophytic event is known among others symbiosis between microorganisms and 
plant roots known as mycorrhizae. Entomopathogen microorganisms that are in living plant 
tissues and during plant growth and can live for plant growth potential to become a biological 
control. Reference [6] suggested that Acreomonium endophyte relation in other “ryegrass” and  
“turfgrass” can reduce plant destruction which caused by Spodoptera  eridania and other insect.  
In connection with the need for the controlling agent in plant tissue to control the Plant Pest 
Organisms such as corn borer (Ostrinia furnacalis) then [4], has done studies on the properties of 
B.bassiana endofitisme in maize.  
The study showed that B. bassiana endofitisme does not occur naturally on corn ecosystem in 
Maros, Gowa, Jeneponto, Bone and Sinjai. This phenomenon is influenced by biotic and abiotic 
factors. Reference [1] suggested that seasonal factors will determine the presence of endophytic 
B. bassiana  although made artificially through injection in maize. Naturally, if tissue 
examinations were conducted on corn plant, there will be only 10% of the sample containB. 
bassiana (endophytic) compared with to the plants that are artificially applied with B. bassiana. 
Reference [4], suggested that the manufacture of B. bassiana endophyte  corn seedshould be 
carefully examined because although B. bassiana  is part of the ecosystem components of corn 
but the toxicity and virulence of spores is strongly influenced by the ultra violet found in 
sunlight.  
Acording to [2],expressing viability and toxicity of B. bassiana spores will decline due to ultra 
violet rays contained in sunlight.At first [2] tried to inject B. bassiana into the corn stalks and the 
results showed B. bassiana  may be in plant tissue and spread to all parts of the plant, especially 
the roottherefore when the larvae of O. furnacalis stem broaching the spores will contaminate the 
integument and to penetrate into the larval haemocoel severely. Tests showed that the percentage 
of test insects died as 40-80%.   Finally [2] suggested that B. bassiana  can act as endophyte in the 
plant tissue. 
Reference [3]  suggests that B. bassiana can infect insect pest is the order Lepidoptera, 
Coleoptera, Homoptera, Isoptera.  
 Effect of Seed Corn  containing  B. bassiana. Who cite  feed efficiency against native chicken 
digestion [4] endophyte in corn seed showed no negative effect on the digestive chicken tested. 
Application endophyte corn seed will increase the resistance of plant against herbivore insect 
(plant disturber organism). Therefore it is necessary to complete research about the persistence 
of B. bassiana in corn seed product. The research aim to discover whether B. bassiana, as 
endophyte,  persist in corn product.   
 
B. MATERIALS  AND METHODS 
Place and Time. 
The research was conducted on maize in farmers' fields in the hamlet Balla'pati Moncongloe 
District Maros and Padingingngang Village in Takalar and in laboratory Diseases, Department 
of Plant Pests and Diseases, Faculty of Agriculture, Hasanuddin University, Makassar, lasts from 
April 2014 to October 2015. 
Methods Of Implementation . 
Land Farm Preparation 
Land clearing, land that is used for the research first cleaned by removing wild plants on the 
ground. Soil tillage, by digging shallow on the land. The land was 1 hectare in size.  
 
Making Endophyte Seed 
The seeds for F1 were obtained from previous planting of endophyted seed of Arjuna cultivar. 
Endophytecorn seeds ready to be planted in corn districts Moncongloe Maros. Remaining seeds 
were not planted as much as 0.5 kg used for laboratory experiments for the observation of the 
presence of endophyte in seed tissue, roots, leaves and stems.  
Planting 
The first planting (F1) was in Moncongloe, Maros, then harvest after three months.  The 
harvested corn seed then, was planted as the second planting and the second generation (F2). 
This second planting was in Takalar. After three month, the second generation was harvested, 
and produce the seed for the third generation (F3). The third planting was in Padingingngang, 
and harversted in three months.   
 
Detection of the existence on B.bassiana in plant tissues 
The detection of B. bassiana in plant tissues used coloring technique. Roots and leaves were 
chopped  then submerged in lactophenol liquid, and boiled. The tissue mixture was boiled until 
the surface color or the chlorofil was diseppeared.  The tissue mixture then removed to the 
mixture of lactophenol and blue tritopan, boiled for one minute until the tissue and the fungus 
turned blue.  Afterward, the tissue was removed again to kloralhidrat solution (5 grams in 2 ml 
destilated water). Similar procedures were applied for the stem and seed, only used 2 % blue 
anilin for coloring[11]. 
In addition to coloring technique the existence of B. bassiana in plant tissues can be detected 
using the planting of earlier tissues of roots, stems, leaves and seed by submerging the tissues in 
13% natriumhypoclorite for 5 minutes to kill organism in plant surface.  The plant later was 
incubated for 3 to 7 days in PDA media therefore the B. bassiana in plant tissues may grow.  
Afterward, the fungus were cultured and purificated by removing the PDA media.  Morphology 
characteristics of the fungus were observed using microscop. 
 
ReisolationB. bassianainendophyte seed 
The endophyte corn seeds were strilized with NaOCl solution concentration of 13% for 5 
minutes and then washed with distilled water 3 times [8]. Seed which has been moistened then 
were placed in sterile filter paper in the observed growth petridish and spores. Furthermore, the 
seeds were planted in plastic cups. The presence of B. bassiana was observed in tissues of leaves, 
stems and roots of corn plants on plant age 10 days.  
Corn seeds were submerged in 10% bleach for 2 minutes, followed by submersion in 95% 
ethanol for 2 minutes, then rinse in sterile water three times. The seeds were placed on sterile 
filter paper, moisten with 
 Sterile water and placed inside 100 x 15 nm petri dishes. The dishes were then sealed with 
paraffin and kept in an unlit growth chamber at 25 + 2.0C 
 
C. RESULTS AND DISCUSSION 
The presence of B. bassiana 
B. bassiana was discovered appear in sample tissue of the plant, observed using tissue coloring 
method. B. bassiana appeared in roots, stems and leaves. In the first generation, B. bassiana 
appeared the most in the leaves, which was 90% of the samples, follow by the stems which was 
80% of the sample, while in the roots B. bassiana appeared in 70% of the sample. In the second 
generation, B. bassiana appeared 80% of the sample of all roots, stems and leaves.  In the third 
generation, B.bassiana appeared most in the root tissues which was 90% of the sample, while in 
stems was 80%, follow by leaves which was 70% of the sample. 
The existence of B. bassianain roots, stems and leaves in one month after planting is shown in 
Table 1. 
The observation result showed that B. bassiana needs less then a month to be exist in roots, stems 
and leaves.  The appearance of the spore in leaves tissue was in leaves mesofil and stomata.  The 
appearance of hyphae and micelium in stem tissue was in the intercelular.  
Table 1 showed that B. bassiana appeared 70% in roots, 80% in stems and 90% in leaves.  The 
fungus still existed in next generation (F2) which were 80% in roots, stems and leaves.  After the 
third planting, the fungus also exists in the third generation (F3) as follow, 90% in roots, 80% in 
stems and 70% in leaves. Endophytic fungi can be found within the leaves and stems of plants 
with remarkable diversity [7] Endophytic fungi are traditionally though to interact with host 
mutually. 
This endophytism is persistence. This was proved by the appearance of B. bassiana in first, 
second and third generation or F1, F2 and F3. 
[2] afterB. bassiana penetrates corn, the primary hyphae develop rapidly into abranched, 
multicellular mycelial network. Hyphae may grow directly into neighboring epidermal cell and 
subtending palisade parenchyma and/or grow into  intercellular space. 
 
Table. 1. The existences of B. bassiana in roots, stems, and leaves in persentage of 100 samples 
in one months after planting 
Sample F1 F2 F3 
Roots 70% 80% 90% 
Stems 80% 80% 80% 
Leaves 90% 80% 70% 
 The persistence was related with the protection of the fungus in the plant tissue from external 
factors that may give negative impact to the fungus.  
 
Table 2. CFU’s ml -1 of B. bassiana of the Corn Seed 
Treatment Number of sample B. bassiana 
F1 10 8.9 x 106 
F2 10 8.1 x 106 
F3 10 7.8 x 106 
 
Endophytecorn seed at the age of 1 day and 7 days showed 10 seeds of each generation (F1, F2 
and F3) are all enveloped by the mycelium of B. bassiana .On average, the number was 8.9 x 106  
of B. bassiana for F1, 8.1 x 106  of B. bassianafor F2 and 7.8 x 106 of B. bassiana for F3 (table 2). 
The tissues observation showed that the hypae of the fungus was spread and grow in interselular 
way, between aleuron cells of the seed tissues  Conidia can be systemic in all seeds, endosperm 
colonizing the hyphae and mycelium grows so between aleurone cells of seed tissue [4] 
 
D.  DISCUSSION 
Our research result show that B. bassianacan be established in corn seedling as endophyte to 
corn seed, therefore, can be benefit as protection to corn borer (Ostriniafurnacalis) for three 
generation. In planted endophyted corn seed, B. bassiana act as endophytic in plant tissue and 
spread to all part of the plant. Reference [7] showed that fungus 
endophytedacreominiumCornophialium. Reference [10] suggested that 
endophyteAcremoniumspp appeared in plant tissue with the highest concentration occurred in 
base of the leaves, the seeds and the canopy of the plant. Leaves, seeds and canopies of plant 
function as place to store carbohydrate and soluble nitrogen. 
Some advantages of the entomopathogenic fungi B. bassiana  as a biological pesticide, namely: 1) 
selective against target insects that do not harm other non-target insects, such as predators, 
parasitoids, insects cause, and useful insects honey bees. 2) Do not leave toxic residues on crops, 
the soil and the water flow. 3) Not cause toxicity in plants, 4) Easy to produce with simple 
techniques 
 
ACKNOWLEDGEMENTS 
Thanks to Higher Education through the RAPID  2014- 2015 which has fund this research. 
This paper is part of the program above. 
 
REFERENCES 
[1]  Bing and Lewis, 1992 Temporal Relationships Between Zea mays, Ostrinianubilalis (Lep:        
Pyralidae) and EndophyticBeauveriabassiana. Entomophaga. 37 (4): 525-536.  
[2]  Bruce L. Wagner and Leslie C. Lewis, 2000. Colonization of Corn, Zeamays , by the 
entomopathogenic Fungus Beauveriabassiana. Appl. Environ. Microbiol. August 2000 Vol. 66 no 
83468 – 3473. 
[3]  Diana , I., Ade Rosmana& Abdul Rahman, A. 1998 Preliminary Study on the    Influence of  UV 
Light Spore Toward viable B. bassiana  and its Pathogenic Darnacatenata. First South East Asian 
Workshop photobiology In The Tropics.Makassar, September 1, 1998 4pp. 
[4]  DianaDaud, 1999 BiopesticideBeauveriabassiana. Research exposes Unhas, Makassar  
[5]  DianaDaud, 2003, Study of Relationship EndofitismeBeauveriabassiana (Baisamo: VUILLEMIN) 
With Corn and Its Influence OstriniafurnacalisGuenee In, Graduate Program of Hasanuddin 
University, Makassar.  
[6]  DianaDaud, 2009 Improved Dryland Corn Growers Income Approach Through the Use of Maize 
Seed and Fertilizer Compost Healthy Berendofit. Department of Plant PestsandDiseases. Faculty 
of Agriculture.Hasanuddin University. Makassar.  
[7]  Funk, R.H., Halisky, P.M., Ahmad, S and Hurley, R.H., 1985. How endophytes modify turfgrass 
performance and response to insect pests in turfgrass breeding and evaluation trials. In: F. 
Lemaire (Editor), Proceeding of the 5 th International Turf Research Conference. INRA, 
Versailles. 137: 145. 
[8]   Knock., T.R., Faeth, S.H. and Arnott, D.L., 1993. Endophytic fungi after foraging and dispersal 
by desrt seed –harvesting ants.Oecologia95 : 470-473.  
[9]  Marshall, D., Tunali, B and Nelson, LR, 1999 Occurrence of Fungal Endophytes in Wild Species 
of Triticum. Crop Science. 39; 1507-151  
[10]  Siegel, M.R., Latch, G.C.M. and Johnson, M.C., 1987. Fungal Endophytes of Grasses Annual 
Reviews Phytopathology.25 : 293 -315.  
[11]  Untung, K., 1993, Introduction to Integrated Pest Management. Gajah Mada University Press. 
Yogyakarta. 273 pp  
[12] White, J.F., Morgan J.G. and Morrow, A.C., 1993. Taxonomy, life cycle reproduction and 
detection of Acremoniumendophytes. Agric. Ecosystems Environ., 44 : 13-37 . 
